Summary. The 
INTRODUCTION
The zona reaction, a sperm-induced change in the zona pellucida which blocks further sperm penetration into the eggs, was first described in mammals 18 years ago by Braden, Austin & David (1954) . Cortical granules were reported to disappear from the surface of the vitellus and it was surmised that breakdown of these granules released a substance which rendered the zona pellucida impenetrable to spermatozoa (Austin & Braden, 1956 ). Recently, Barros & Yanagimachi (1971) strengthened this hypothesis by blocking the fertilization of hamster eggs with cortical granule material released from the vitellus by sperm penetration. The nature of this agent and how it might act, however, were not determined.
In this paper, evidence is presented to show that cortical granule material from hamster vitelli, released into the medium either by electrical stimulation or by spermatozoa, induces the zona reaction by means of a trypsin-like protease. This is consistent with our recent demonstration that capacitated hamster spermatozoa adhere to the zona pellucida by a receptor which is sensitive to trypsin (Hartmann & Gwatkin, 1971 ).
MATERIALS AND METHODS
Eggs were obtained as described previously (Gwatkin, Andersen & Hutchison, 1972 ) from the oviducts of superovulated golden hamsters, Mesocricetus auratus, 17 to 20 hr after an injection of HCG. The cumulus oophorus was removed by a 5-min exposure to hyaluronidase (450 USP units/ml Dulbecco's phosphatebuffered saline). To prepare vitelli, the zona pellucida was removed with pronase (Gwatkin, 1966) . Spermatozoa were obtained from the cauda epididymidis (Gwatkin & Williams, 1970) and capaci¬ tated in vitro with oviduct contents (Gwatkin et al., 1972) .
Eggs and vitelli were electrically stimulated in 10-or 20-µ1 drops of medium 199M (Gwatkin & Williams, 1970) Capacitor discharges (20 V, 60 µ¥) through the medium alone, before the addition of ova, did not affect sperm adherence or penetration, nor did the same stimulation of isolated zonae pellucidae affect the adherence of sperma- (Table 3 ). These data indicate that the active factor from cortical granules is a trypsin-like enzyme.
To determine whether the factor obtained by electrical stimulation was the same as that released on sperm entry, groups of 600 vitelli were placed in 20-µ1 drops and combined with equal volumes of either capacitated spermatozoa (2xl07 motile spermatozoa/ml) or medium. Parallel drops were prepared containing sperm suspension and medium alone. After 60 min, the contents of these drops were transferred to a test-tube and centrifuged at 1000 g for 10 min. The supernatants (confirmed free of vitelli and spermatozoa by (Smithberg, 1953) , and by crude ß-glucuronidase (Gwatkin, 1964) Tarkowski, Witkowska & Nowicka (1970) , which showed that electrical stimulation of the mouse oviduct would cause partheno¬ genesis of the eggs within it. We supposed that such activation of the eggs might also lead to cortical granule breakdown, which in fact proved to be the case, though the mechanism remains unknown. Experiments are in progress to determine whether heat or depolarization are involved.
Further study is needed to define the time between sperm entry into the egg and the zona reaction. In mating experiments with rats, Braden et al. (1954) estimated this time to lie somewhere between 10 min and 2 hr. From their observations on hamster ova, Barros & Yanagimachi (1971) (Vacquier, Epel & Douglas, 1972, Nature, Lond. 237, 34) .
